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(54) PRODUCTION OF MULTILAYER CERAMIC ELECTRONIC COMPONENT 

(57)Abstract: 

PURPOSE: To provide a production method of multilayer ceramic 
electronic component equipped with steps for adhering the ceramic 
green sheets tightly when a laminate is pressed prior to firing even if 
the inner electrode is not present, producing a delamination-retardant 
sintered body easily, and forming an inner electrode easily without 
requiring highly accurate positioning. 

CONSTITUTION: The production method of multilayer ceramic 
electronic component comprises a step for forming a plurality of inner 
electrodes 18 on a first ceramic green sheet 17, a step for forming a 
second ceramic green sheet layer 22 on the first ceramic green sheet 
layer 17 such that the surface of a plurality of inner electrodes 18 does 
not protrude, and a step for laminating a plurality of ceramic green 
sheets 24 embedding the inner electrode 18. The production method 
further comprises a step for pressing the laminate and cutting it into 

individual multilayer ceramic electronic components and a step for sintering the laminate raw chip thus cu 




out. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of ceramic laminating electronic parts tha 
the process which carries out the laminating of the ceramic green sheet of two or more sheets through an internal 
electrode, and obtains a non-calcinated layered product especially was improved, about the manufacture approach of 
ceramic laminating electronic parts, such as a multilayer capacitor. 
[0002] 

[Description of the Prior Art] A multilayer capacitor is taken for an example and the manufacture approach of the 
conventional ceramic laminating electronic parts is explained with reference to drawing 1 - drawing 3 . 
[0003] First, on a mother's ceramic green sheet 1 , conductive paste is printed by screen-stencil etc. and two or more 
internal electrodes 2 are formed. Next, as shown in drawing 2 , the laminating of the ceramic green sheet 1 of two or 
more sheets with which the internal electrode 2 was formed is carried out so that an internal electrode 2 may have 
position relation. Furthermore, the laminating of the ceramic green sheet 3 of the mother of proper number of sheets 
with which an internal electrode is not printed is carried out up and down, and a mother's layered product 4 is obtain 
[0004] Next, in order to raise the adhesion between ceramic green sheets in advance of baking, a mother's layered 
product 4 is pressurized in the thickness direction. A sintered compact is obtained by starting and calcinating a moth 
obtained layered product 4 for the layered product student chip of each multilayer capacitor unit after an appropriate 
time. Furthermore, an external electrode is given to the both-ends side of the obtained sintered compact, and a 
multilayer capacitor is obtained. 

[0005] However, by the conventional manufacture approach mentioned above, when the force was applied and ceram 
green sheets were made to stick in the thickness direction to a mother's layered product 4 by pressure, the part in whi 
the internal electrode 2 is formed tended to differ in thickness from the part in which an internal electrode is not 
formed. That is, as shown in drawing 3 , thickness tended to differ between Parts A and the non-polar zone B in whic 
the internal electrode is formed by the thickness to which the laminating of the internal electrode 2 is carried out. 
[0006] Therefore, in the part A in which the internal electrode 2 is formed, since the force was fully added and the 
above-mentioned pressure was not able to be easily added by the non-polar zone B to fully being stuck to ceramic 
green sheets, the adhesion of ceramic green sheets was not sometimes enough. 

[0007] Consequently, in the sintered compact which calcinated each layered product student chip cut down from a 
mother's layered product 4, and was obtained, there was a problem that the layer peeling phenomenon called 
delamination by the ceramic layer in the above-mentioned radio polar zone tended to arise. Moisture resistance falls 
the sintered compact which delamination has produced. Therefore, reducing the incidence rate of delamination is cal 
for strongly. 

[0008] On the other hand, as what solves the above problems, by [ of a ceramic green sheet ] on the other hand printi 
conductive paste to a principal plane, it precedes forming an internal electrode and the approach of forming the crevi 
of the pattern configuration corresponding to an internal electrode in a ceramic green sheet front face is indicated by 
JP,60-47413,A. That is, by [ of a ceramic green sheet ] forming a crevice in a principal plane on the other hand, and 
filling up this crevice with conductive paste, it is made for the field which has exposed the internal electrode to beco 
almost flat-tapped with the principal plane of a ceramic green sheet, and the method of reducing dispersion in the 
thickness of the part and the non-polar zone in which the internal electrode in a layered product is formed of it is 
proposed. 
[0009] 

[Problem(s) to be Solved by the Invention] However, by the approach currently indicated by JP,60-474I3,A, the abo 
mentioned crevice had to be formed in the principal plane of a mother's ceramic green sheet according to the location 
which two or more internal electrodes are formed, and the processing was complicated. And since it was what is fille 
up with an internal electrode material and forms an internal electrode in a crevice, the crevice currently formed 



precise positioning was required or the internal electrode formation approach was restrained on the occasion of intern 
electrode formation. 

[0010] The purpose of this invention is to offer the manufacture approach of ceramic laminating electronic parts 
equipped with the process which can form an internal electrode easily and it not only can reduce effectively generati 
of the delamination in the sintered compact which can raise the adhesion of ceramic green sheets enough by 
pressurization before baking, therefore is obtained, but seldom receives constraint of the internal electrode formation 
approach. 
[0011] 

[Means for Solving the Problem] This invention is accomplished in order to attain the above-mentioned technical 
problem, and it is characterized by having a series of following processes. 

[0012] That is, in this invention, an internal electrode is first formed on the 1st ceramic green sheet layer. This intern 
electrode formation process can be performed by the thin film forming methods, such as printing of the various inter 
electrode formation approaches currently performed from the former, for example, conductive paste, vacuum 
evaporationo, or sputtering, etc. 

[0013] Next, on the 1st ceramic green sheet layer in which the above-mentioned internal electrode was formed, the 2 
ceramic green sheet layer is formed so that the front face of an internal electrode may not project. The 2nd ceramic 
green sheet layer may be formed in thickness from which it is good if an internal electrode front face finally does no 
carry out even a protrusion, you may be formed in thickness thicker than an internal electrode so that the front face o 
an internal electrode may be covered, or an internal electrode front face and the front face of the 2nd ceramic green 
sheet layer become almost flat-tapped. 

[0014] Next, two or more sheet laminating of the above-mentioned internal electrode laminating ceramic green sheet 
with which the 2nd ceramic green sheet layer was formed is carried out, and a non-calcinated layered product is 
obtained, in this case, up and down proper in the ceramic green sheet with which an internal electrode is not formed 
number-of-sheets laminating may be carried out. 

[0015] Next, the layered product which is not calcinated [ which was obtained ] is pressurized in the thickness 
direction. In this case, in each ceramic green sheet, since the 2nd ceramic green sheet layer is formed so that an inter 
electrode front face may not project as mentioned above, in the field in which the internal electrode is formed, and th 
field in which the internal electrode is not formed, the difference of thickness hardly exists. Therefore, a pressure can 
be mostly applied to homogeneity over all the fields of a layered product. 

[0016] Next, the pressurized layered product is started per each ceramic laminating electronic parts, and a sintered 
compact is obtained by obtaining and calcinating each layered product student chip. In the sintered compact obtained 
mentioned above, in the phase of a layered product student chip, since it is fully stuck to between ceramic green shee 
it is hard to produce delamination etc. 

[0017] After obtaining a sintered compact, grant of an external electrode etc. is performed according to the manufact 

approach of ceramic laminating electronic parts better known than before. 

[0018] 

[Function and Effect(s) of the Invention] It consists of manufacture approaches of this invention by the ceramic gree 
sheet with which a layered product is presented forming an internal electrode on the 1st ceramic green sheet layer, an 
forming the 2nd ceramic green sheet layer so that an internal electrode front face may not project. Therefore, since th 
difference of thickness hardly arises in the field in which the internal electrode is formed in the obtained layered 
product, and the field in which the internal electrode is not formed, all the fields of a mother's layered product can be 
pressurized at homogeneity, and the adhesion of ceramic green sheets can fully be raised. 

[0019] Therefore, the sintered compact which delamination cannot produce easily can be obtained. And since what i 

necessary is just to form formation of an internal electrode on the 1st flat ceramic green sheet layer, it can be formed 

the proper internal electrode formation approaches, such as vacuum evaporationo besides printing of conductive past 

or sputtering. That is, there is little constraint about the formation approach of an internal electrode. 

[0020] Furthermore, in JP,60-4741 3,A, an internal electrode must be formed in a crevice, and although highly precis 

positioning was required for formation of an internal electrode, by the approach of this invention, highly precise 

positioning which is in charge of such internal electrode formation is not needed, either. 

[0021] Therefore, according to this invention, it becomes possible to produce efficiently the ceramic laminating 

electronic parts excellent in dependability which defects, such as delamination, cannot produce easily. 

[0022] 

[Example] Hereafter, this invention is clarified by explaining an example, referring to a drawing. 
[0023] First, as shown in drawing 4 , the support film 12 which consists of synthetic resin wound around the supply 
reel 1 1 is sent out toward a take up reel 13. With a doctor blade 1 5, supply the ceramic slurry 14 so that it may becom 
thickness uniform on the support film 12, and it is made to dry with a diyer 16, and sheet forming of the 1st ceramic 



[Q024] T.he shaping approach of the above-mentioned ceramic green sheet layer 17 itself can be performed by the we 
known approach that the approach using metal mold etc. is proper, although based on a doctor blade method better 
known than before. 

[0025] Next, on the 1st ceramic green sheet layer 17 obtained as mentioned above, as shown in drawing 5 , two or m 
internal electrodes 18 are formed. Formation of two or more internal electrodes 18 can be formed by giving conducti 
paste by screen-stencil etc., or the thin film forming methods, such as vacuum evaporationo or sputtering. In this cas 
in order for what is necessary just to be to form an internal electrode 1 8 in the principal plane of the 1st ceramic gree 
sheet layer 17 by the predetermined pattern, it is not required for highly precise positioning actuation. 
[0026] Next, the 1st ceramic green sheet layer 17 in which two or more internal electrodes 18 were formed is rolled 
round, and as shown in drawing 6 , it lets out in the direction of arrow-head A from a take up reel 19. And the ceram 
slurry 20 is supplied to the field side in which two or more internal electrodes 18 of the 1st ceramic green sheet layer 
are formed. Moreover, the thickness of the ceramic slurry supplied with a doctor blade 21 is controlled, and it dries 
with a dryer 23, and the 2nd ceramic green sheet layer 22 is formed. 

[0027] Thus, the 2nd ceramic green sheet layer 22 can be formed on the 1st ceramic green sheet layer 17, and the 
internal electrode laminating ceramic green sheet 24 shown in drawing 7 can be obtained. In the ceramic green sheet 
24, the internal electrode 18 is laid underground in the ceramic green sheet 24. Moreover, since it is formed so that th 
2nd ceramic green sheet layer 22 may have predetermined thickness with a doctor blade 21 as shown in drawing 6 , 
ceramic green sheet 24 has thickness uniform as a whole. That is, it is made so small that the difference of the thickn 
of the part in which the internal electrode 18 is formed, and other parts can be disregarded. 

[0028] Next, as shown in drawing 8 , two or more sheet laminating of the above-mentioned ceramic green sheet 24 i 
carried out, an internal electrode is formed further up and down, and two or more sheet laminating of a mother's 
[****] ceramic green sheet 25 is carried out. 

[0029] Next, the force is applied to a mother's layered product 26 obtained as mentioned above in the thickness 
direction, and ceramic green sheets are made to stick by pressure. In this case, the difference of thickness does not ar 
in the field in which the internal electrode 1 8 is formed in the layered product 26 in the part in which the internal 
electrode 1 8 is formed in the ceramic green sheet 24, and other parts as shown in drawing 9 since there is almost no 
difference of thickness, and other fields, but it is fully stuck to ceramic green sheets also in the field in which an 
internal electrode 18 is not formed. 

[0030] A sintered compact is obtained by obtaining and calcinating the layered product student chip of each multilay 
capacitor unit by cutting the above-mentioned layered product 26 in the thickness direction after an appropriate time 
according to the manufacture approach of a well-known multilayer capacitor. The well-known external electrode 
formation approach, for example, conductive paste, can spreading - Bake on the both-ends side of the obtained sinter 
compact, and it can form in it by plating, sputtering, or vacuum evaporationo. 

[003 1] Thus, the obtained multilayer capacitor is shown in drawing 10 . In drawing 10 , a multilayer capacitor 27 has 
sintered compact 28. In the sintered compact 28, the internal electrode 18 mentioned above is laid underground two o 
more sheets. Moreover, 29a and 29b show an external electrode. 

[0032] By the way, it is not decided by thickness of the 1st ceramic green sheet layer 17 which showed the thickness 
an internal electrode 1 8 and the ceramic layer between 1 8 to drawing 5 by the manufacture approach of this example 
Namely, the thickness tl of the ceramic green sheet part in which the internal electrode 18 currently laid undergroun 
in the ceramic green sheet 24 exists up and down as drawing 1 1 (b) shows and t2 The sum will be determined. 
Therefore, this thickness tl+t2 If it is made equal to thickness t of the ceramic green sheet 41 shown in drawing 1 1 (a 
prepared in a conventional method, it can be made equal to the thickness of the internal inter-electrode ceramic layer 
obtained by the manufacture approach of the conventional multilayer capacitor. 

[0033] moreover ~ the above-mentioned example -- the 2nd ceramic green sheet layer 22 - the top face of an interna 
electrode 18 - a wrap - although it considered as thickness [ like ], the top face of an internal electrode 18 does not 
project in this invention - as - what is necessary is just to form the 2nd ceramic green sheet layer For example, as 
shown in drawing 12 , the 2nd ceramic green sheet layer 30 of thickness equal to the thickness of an internal electrod 
18 may be formed. Also in this case, in the ceramic green sheet 24 which consists of the 1st ceramic green sheet laye 
17, an internal electrode 18, and the 2nd ceramic green sheet layer 30, it may be made so small that the difference of 
the thickness of the part in which the internal electrode 1 8 is formed, and the thickness of the part in which an intern 
electrode 1 8 is not formed can be disregarded. 

[0034] Therefore, like the case of the above-mentioned example, in case a layered product is pressurized in the 
thickness direction, the force can fully be applied also to the part in which the internal electrode is not formed, and th 
adhesion of ceramic green sheets can be raised effectively. 

[0035] In addition, in the above-mentioned example, although the manufacture approach of a multilayer capacitor w 
explained, the manufacture approach of this invention is applicable also to the manufacture approach of other cerami 



